Sleep disorders such as insomnia, sleep-related breathing disorders, circadian rhythm disorders, and sleep-related movement disorders are a significant public health issue, affecting approximately 40 million people in the US each year. Sleep disturbances are observed in both men and women, though prevalence rates often differ between the sexes. In general, research suggests that women more frequently report subjective complaints of insomnia, yet show better sleep than men when evaluated on objective measures of sleep. Men are more likely to be diagnosed with obstructive sleep apnea than women, though rates of obstructive sleep apnea increase after menopause and may be generally underdiagnosed in women. Although circadian rhythm disorders are equally prevalent in men and women, studies find that women typically have earlier bedtimes and exhibit altered temperature and melatonin rhythms relative to men. Lastly, movement disorders appear to be more prevalent in women than men, presumably due to higher rates of anemia and increased risks associated with pregnancy in women. Although gonadal hormones would be expected to play a significant role in the development and/or exacerbation of sleep disturbances, no causal link between these factors has been clearly established. In large part, the impact of hormones on sleep disturbances is significantly confounded by factors such as psychiatric, physical, and lifestyle concerns, which may play an equal or greater role in the development and/or exacerbation of sleep disturbances than do hormonal factors. Current standard of care for persons with sleep disorders includes use of psychological, pharmacologic, and/or medical device supported interventions. Hormonal-based treatments are not typically recommended given the potential for long-term adverse health effects. In sum, there is a substantial need for more comprehensive studies focused on elucidating the impact of hormones on sleep. Such studies should reveal sex-specific differences in sleep, which could lead to enhanced interventions for sex-specific sleep disturbances.
Sex differences and influence of hormones on sleep disorders in children and adolescents
Sleep disturbances are among the most frequent complaints observed in pediatric practice, with an estimated 25% of children experiencing some type of sleep problem during childhood and adolescence. 6 Prevalence rates of parent-reported sleep problems range from 25%-50% in preschool samples 7 to upwards of 40% in adolescent samples. 8 The most commonly reported sleep problems typically involve behavioral issues such as difficulty settling and/or going to bed at night, frequent awakenings at night accompanied with getting out of bed or refusal to return to bed, and difficulty awakening in the morning. Insomnia, as experienced by adults, is less likely to be diagnosed in children and adolescents due to their robust homeostatic drive for sleep. Hence, sleep difficulties in children and adolescents tend to be less related to trouble sleeping per se, but rather manifest from a combination of environmental, behavioral, and medical issues often encountered during this developmental period. Research also suggests that sleep patterns remain relatively stable over time (from age 8-12 years) and do not appear to be significantly affected by pubertal maturity, 9 nor do there appear to be any significant differences in rates of occurrence of behavioral sleep problems as a function of sex. Although sleep duration may become shorter with age, sleep quality has been found to improve as children enter early adolescence. 9 Equally common to behavioral sleep problems are the presence of parasomnias in children. Reported prevalence rates for specific parasomnias include sleep talking (55%), hypnagogic imagery (51%), sleep starts (33%), bruxism (28%), confusional arousals (17%), night terrors (17%), movement disorders (17%), sleepwalking (14%), sleep paralysis (7.6%), and nightmares (5.2% experiencing one nightmare per week; 10%-50% in children 3-5 years old). 10, 11 One large study examining parasomnias in children and young adolescents found that enuresis (which was significantly higher in boys) was the only parasomnia that differentiated the sexes. 12 This study also found that high level of anxiety in children was associated with more frequent experience of night terrors, restless legs, bruxism, and body movement disorders. Generally speaking, parasomnias appear to have a familial component and are observed to decrease with age, though some evidence suggests that sleep talking, restless legs, and bruxism may still be highly prevalent in early teenage years. 12 Sleep disordered breathing is also a frequently reported concern for children, with prevalence estimates of 3%-15% in the general population. 13 In at-risk obese and overweight children, rates of OSA may be as high 19% and 41%, respectively. 14 OSA appears to peak in children during the preschool years when lymphoid tissue of the upper airway is largest in size relative to facial development. OSA, if untreated, can result in significant medical, developmental, and/or psychiatric consequences for children. Research suggests that OSA is significantly associated with obesity and African-American heritage, but shows no association with sex or age. 15 Circadian rhythm sleep disorders, particularly DSPD, have been well-established as a common problem for adolescents following the onset of puberty. Estimates suggest that between 5% and 10% of teens experience DSPD, which ChronoPhysiology and Therapy downloaded from https://www.dovepress.com/ by 54.70.40.11 on 28-Dec-2018 For personal use only. 
Dovepress

17
Influence of sex and hormones on sleep is thought to occur as a result of both underlying biological factors as well as environmental and lifestyle demands 16 (for detailed review see Crowley et al). 17 To date, no specific sex differences in occurrence of this DSPD have been determined.
As opposed to the aforementioned sleep disorders, periodic limb movement disorders appear to be fairly uncommon in children, with prevalence estimates of approximately 1.2%. 18 Additionally, few sex differences have been observed in rates of PLMD. 19 However, PLMD may represent a significant medical concern for children and adolescents, as it appears that having a diagnosis of PLMD is associated with increased risk for attention deficit hyperactivity disorder 20, 21 and greater complications associated with migraine headaches. 22
Treatment of sleep disorders in children and adolescents
Generally speaking, treatment of sleep disorders in children and adolescents is similar to recommendations for treatment of sleep disorders in adults. However, given the risk factors associated with use of pharmacologic agents on health and development in children and adolescents, behavioral interventions and/or alternative medical interventions such as acupressure 23 may be both effective and preferential. Sex-specific and/or hormonal factors are not known to play a major role in onset and/or maintenance of sleep disorders in childhood and adolescence; hence, treatment management strategies should focus on sleep education for parents and children, as well as matching treatment to the child/adolescent's developmental abilities. This is particularly true for difficulties associated with sleep routines, parasomnias, and delayed sleep phase disorder. Use of behavioral contingencies for bedroom and sleep behaviors, relaxation strategies to reduce anxiety, and good sleep hygiene practices are critical to successful intervention and management of sleep disturbances presented in pediatric settings.
Sex differences in qualitative and quantitative sleep in adults
When comprehensive reports of sleep in normal healthy adults are evaluated, several differences have been typically observed in sleep between sexes. For example, qualitative reports show that women report sleeping longer, but report more disturbed sleep than men. In particular, the National Sleep Foundation Sleep in America poll 5 found that women reported experiencing symptoms of insomnia at least a few times per week, which included reports of more difficulty falling asleep, waking up more frequently during the night, having more trouble returning to sleep, and feeling less refreshed the following day. Females also reported getting less sleep than preferred on weekdays and were more likely to report daytime sleepiness at least a few times per week. Conversely, males more frequently reported snoring or pauses in breathing at least a few times per week; however, men also reported obtaining more than the minimum hours of sleep needed to not feel sleepy the next day. No apparent differences were noted between males and females with regards to symptoms of restless legs, hours slept on the weekend, or use of prescribed medications for sleep and/or staying awake.
When measured objectively by polysomnography, differences between men and women have also been noted. For example, in a meta-analysis by Ohayon et al, 24 both sexes showed similar effects of aging on most sleep variables; however, larger effect sizes were observed in women for total sleep time (TST), sleep efficiency, percent stage 1 sleep, and rapid eye movement (REM) latency, suggesting that aging had a greater impact on these variables in women than in men. Also, women appeared to have longer TST and sleep latency, lower percent stage 2 sleep, and greater percentage of slow-wave sleep than age-matched men. Importantly, in addition to age-related changes, women also experience sex-specific physiological changes that potentially disrupt their sleep during the menstrual cycle, 25 pregnancy, 26 in the postpartum period, 27 and at menopause. 28
Sex differences and influence of hormones on sleep disorders in adults insomnia
Insomnia affects approximately 10%-15% of adults in the US, with as many as 30% of individuals reporting poor sleep quality. 29 Differences between sexes in reports of insomnia have also been observed, with survey estimates suggesting that 27% of women versus 19% of men have an insomnia complaint. 30 Additionally, women are more likely to report sleep disturbances and are 41% more likely than men to experience insomnia. 31 To date, the etiology of these self-reported sex differences in insomnia is not well defined. In women, insomnia may result from multifactorial issues, including hormonal changes associated with the menstrual cycle, pregnancy, postpartum, hot flashes associated with menopause, oral contraceptive use, psychiatric complaints (eg, anxiety and depression), undiagnosed sleep disorders such as apnea, ChronoPhysiology and Therapy downloaded from https://www.dovepress.com/ by 54.70.40.11 on 28-Dec-2018 For personal use only. submit your manuscript | www.dovepress.com
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Orff et al and/or lifestyle and environmental factors. In particular, hormonal changes during the late-luteal phase of the menstrual cycle, third trimester of pregnancy, and menopause are strongly associated with women's reports of insomnia. 32, 33 With regards to the menstrual cycle, evidence for hormonal influences on sleep has been sparse and inconclusive. Research on sleep during the menstrual cycle in healthy women has failed to show significant variation across the menstrual cycle in objective ratings of major sleep variables including TST, sleep efficiency, sleep latency, REM sleep latency, or slow wave sleep; 34 however, Shechter et al found evidence for decreased REM and increased stage 2 and slow-wave sleep during the luteal compared with the follicular phase. 35 In women with premenstrual syndrome (PMS) or premenstrual dysphoric disorder (PMDD), quantitative polysomnographic studies have shown that women with severe PMS experience more awakenings in the late-luteal phase compared with the follicular phase, though similar findings have been observed in asymptomatic women. 36 Compared with healthy women, those with PMS/PMDD show evidence of decreased delta and increased theta activity and amplitude (regardless of menstrual phase), indicative of possible electroencephalographic trait markers of PMS/PMDD. Parry et al also found that women with PMDD displayed increased stage 2 sleep and less REM sleep (irrespective of menstrual phase), and less stage 3 sleep and fewer awakenings during the lateluteal phase when compared with healthy women. 37 These limited findings of disruption in objective sleep also appear to extend to women with dysmenorrhea and women using oral contraceptives. 38 Hence, the role of hormonal influence on sleep during the menstrual cycle is not well understood and has not shown consistent findings.
Pregnancy is also a time of hormonal, physical, and emotional changes that can disrupt sleep. Studies consistently show that sleep disturbance increases as pregnancy progresses, becoming particularly problematic in the third trimester. 39, 40 In general, women primarily experience fatigue during the first trimester, less disruption of sleep during the second trimester, and more significant generalized disruption of sleep during the third trimester and postpartum. 38 When evaluated objectively, studies of sleep in pregnant women typically have yielded equivocal results. For example, in a study of women in the third trimester, awakenings and stage 1 sleep were found to increase while sleep efficiency and REM percent decreased compared with nonpregnant women. 41 Other studies show a trend towards increased awakenings from the second to third trimesters and decreased REM sleep from the first to second trimesters. 42 Additionally, women appear to experience decreased slow-wave sleep, [43] [44] [45] [46] but increased total sleep times, 47 as pregnancy progresses. However, one study 48 showed that slow-wave sleep was significantly greater at 27-39 weeks than at 8-16 weeks, while REM sleep remained unchanged. Studies evaluating subjective measures of sleep indicate pregnant women report sleeping roughly the same amount as nonpregnant women per night, although it may be the case that pregnant women alter their sleep patterns to compensate for nighttime awakenings by going to bed earlier, napping, and sleeping later when possible. Therefore, while hormonal changes likely play some role in sleep disruption during pregnancy, their influence may be limited, especially when compared with factors such as physical discomfort, leg cramps, nocturia, and/or pain that occur during pregnancy and that may lead to disruption of sleep.
During postpartum, sleep in women can be significantly disrupted. This disruption is likely due to a multitude of factors. As with pregnancy, however, few comprehensive objective studies of postpartum sleep have been published. One objective sleep study found that the most significant effects on sleep occur at 4 weeks postpartum, at which time sleep continuity becomes disrupted due to wakefulness (1 hour per night) associated with infant care. 49 Other studies typically show normalization to pre-pregnant levels of sleep efficiency and nighttime awakenings by 3-5 months postpartum. Subjective and objective studies conducted on new mothers and their infants show that by around three months, the infants' sleep and wake patterns become more regular and, in turn, the mothers' sleep becomes more continuous. 50, 51 Thus, as in pregnant women, it appears that sleep disruption in postpartum women may be equally or more significantly related to parenting demands as opposed to hormonal changes per se.
Increased sleep disruptions are common complaints in women during perimenopause and menopause. In fact, as many as 50% of women subjectively report significant sleep complaints during this time. 52 When objective sleep in perimenopausal and menopausal women is evaluated, however, results appear less conclusive. For example, in one study of menopausal women, those women who were described as poor sleepers showed more wakefulness and stage 2 sleep, and less REM sleep, than those women described as good sleepers. 53 Additionally, pre-and postmenopausal women have less slow-wave sleep and higher frequency and duration of awakenings than younger women. 54 This latter study also showed that, while total sleep times were similar in premenopausal and postmenopausal 
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Influence of sex and hormones on sleep women, total sleep times were longer and sleep efficiencies greater in younger women as compared with premenopausal and postmenopausal women. 54 Conversely, in a large epidemiologic study, 55 objective sleep quality was not worse in peri-or postmenopausal women than in premenopausal women, with postmenopausal woman actually exhibiting more deep sleep and significantly longer total sleep times. With regard to the influence of hormones on sleep during this period of time, decreases in both estrogen and progesterone have been implicated as possible causal factors in the observed sleep alterations. These changes, particularly for progesterone, which has sleep protective properties, may contribute to difficulties falling asleep and to greater susceptibility to environmental and psychological factors that can disrupt sleep. Lower levels of estrogen are also associated with increased mood symptoms that can occur in about 20% of women at this time and which also may be associated with poor sleep. Also, increased adrenal activity during this time is associated with the development of hot flashes, which can disrupt sleep significantly. 56 Therefore, unlike other periods of significant hormonal change in the female reproductive lifecycle, there is more evidence supporting the role of hormones on sleep disturbance during the perimenopausal and menopausal period.
It should be noted that there is limited but important evidence to suggest that steroidal hormones may impact sleep in men. Abnormalities of sleep quality, duration, circadian rhythm disruption, and sleep-disordered breathing may reduce testosterone levels. 57 In a study of men over 65 years of age, lower testosterone levels were associated with reduced sleep efficiency, increased nocturnal awakenings, and less slow-wave sleep. 58 Conversely, testosterone administration and heavy androgenic/anabolic steroid use is associated with reduced sleep times, increased number of awakenings, and more frequent reports of insomnia. 59 
Sleep-related breathing disorders
Sleep apnea is a common sleep disorder characterized by pauses in breathing or instances of shallow or infrequent breathing during sleep. OSA, the most common form of apnea, is diagnosed in approximately 84% of apnea-related cases. By comparison, central sleep apnea and mixed or complex sleep apnea are only diagnosed in 15% and 0.4% of cases, respectively. According to the Wisconsin Sleep Cohort Study, one in 15 people in the US may be affected by at least moderate levels of sleep apnea, 60, 61 with as much as 9% of middle-aged women and 24% of middle-aged men affected, undiagnosed, and untreated. 61, 62 Misdiagnosis of OSA in women is thought to be common, due in large part to the fact that women often present with atypical apnea symptoms, such as chronic fatigue, insomnia, morning headaches, and mood disturbance, as opposed to the classic symptoms of OSA, such as snoring, witnessed pauses in breathing at night, and excessive sleepiness during the day, which typify complaints among men. In particular, women are at risk for developing OSA or exacerbation of OSA symptoms during pregnancy due primarily to physical and possibly hormonal changes that occur during this time. 63 This finding is of great importance as studies show that women with severe OSA also have a higher incidence rate of adverse pregnancy outcomes, driven in large part by increased prevalence of gestational diabetes and preterm births. 64 With regards to menopause, the data supporting increased OSA levels are less clear. In the Wisconsin Sleep Cohort study, 65 investigators found that mild sleep apnea (apnea/hypopnea index ,10) was found in 16% of women 50-60 years of age; however, OSA was not associated with increasing age. One of the primary hypothesized causes for increased OSA severity in postmenopausal women relates to increased body fat distribution (particularly increased waste-to-hip ratio), as well as hormonal changes (especially decreased progesterone production). While changes in body fat composition are an important consideration, one large cross-sectional polysomnographic study 66 determined that prevalence and severity of sleep-disordered breathing was found to increase in postmenopausal versus premenopausal women even after controlling for body mass index and neck circumference. As progesterone is a known respiratory stimulant in women, increases in OSA during the postmenopausal period might be influenced by changes in levels of this hormone. Nevertheless, progesterone administration may not be effective in the treatment of OSA in either men 67 or women. 68 Despite men exhibiting higher levels of OSA than women, little is known about the effects of steroidal hormones in men and their effect on sleep disordered breathing. Most of the evidence relating OSA to changes in testosterone is correlational. For example, changes in testosterone levels occur during sleep in both men and women, with testosterone levels rising during sleep (highest during REM sleep) and decreasing during waking hours. When an individual suffers from a sleep disorder such as OSA, sleep becomes fragmented, and overall sleep and REM sleep levels become reduced, hence leading to lower testosterone levels. Studies have shown that low testosterone levels frequently occur in men with OSA, 58 and men with OSA are also more 
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Orff et al likely to suffer from complications in sexual functioning, including low libido, erectile dysfunction, and impotence. 69, 70 In a treatment study, successful treatment with continuous positive airway pressure (CPAP) therapy resulted in a partial increase of pituitary/gonadal function with mild increases in luteinizing hormone and testosterone secretory characteristics. 71 In this study, however, men treated for OSA still exhibited lower luteinizing hormone and testosterone levels than men in the control group. Hence, the relationship between steroidal hormones and OSA remains unclear.
Circadian rhythm related sleep disorders
Circadian rhythm related sleep disorders are caused by a mismatch between the timing of sleep and peak periods of alertness with the requirements of an individual's daily life responsibilities. Circadian rhythm sleep disorders include DSPD, ASPD, and non-24-hour (free-running type) sleepwake disorder, as well as problems related to jet lag and shift work. DSPD is the most common circadian rhythm disorder and results in a preferred sleep phase that may be delayed until after midnight and lasting until late morning. ASPD, which is more common in elderly patients, results in an advanced sleep phase such that individuals fall asleep in the early evening and wake in the early morning hours. Non-24-hour sleep-wake disorder causes an individual to fall asleep approximately 1 to 2 hours later each consecutive day (hence corresponding to a circadian cycle of 25-26 hours). DSPD appears to be equally common in men and women; however, one large survey of morningness-eveningness preference in university students showed that men have a significantly greater eveningness preference compared with women. 72 ASPD affects men and women equally and has a strong genetic link, with 40%-50% of patients having a relative with ASPD. Non-24-hour sleep disorder is rare and most commonly observed in individuals who are totally blind, though fully-sighted individuals can be affected as well. Currently, there is insufficient data to assess whether sex is a risk factor for non-24-hour sleep disorder. 73 The evidence for hormonal involvement in circadian rhythm disorders is based to a large degree on differences noted in male and female circadian biology. For example, sex differences observed in the nervous system that underlie circadian functioning result in large part from developmental exposure to hormones that help differentiate and organize functional differences between the sexes during the prenatal and adolescent periods. 74 Second, as noted previously, men and women sleep differently. Women spend more time in bed and sleep longer, but report a poorer sleep quality than men. 75 Also, women tend to go to bed earlier than men from childhood to menopause, after which sex differences disappear. 76 Third, studies show that women exhibit phaseadvanced rhythms (eg, temperature and melatonin) such that circadian timing is shifted earlier in women than in men; 77, 78 hence, women tend to sleep longer than men. 79 Fourth, the fact that women experience fluctuating levels of hormones throughout their reproductive lifespan has been proposed as a mechanism by which sleep and circadian disorders may occur more frequently in women than men. 80, 81 Lastly, across both sexes, hormonal rhythms appear to be significantly delayed in patients with DSPD, 82 and such circadian misalignments may adversely affect metabolic and hormonal factors such as circulating glucose and insulin levels. 83 
Sleep-related movement disorders
RLS is a neurological disorder characterized by unpleasant sensations in the legs, which occur primarily at night (when a person is relaxing or at rest) and which are typically relieved through movement. Approximately 10% of persons in the US may have RLS, with 2%-3% experiencing moderate to severe RLS symptoms. 84 More than 80% of people with RLS also experience a condition known as PLMD. PLMD is characterized by involuntary leg twitching or jerking movements during sleep that typically occur every 15 to 40 seconds, sometimes throughout the night. The symptoms cause repeated awakening and severely disrupted sleep. Although many individuals with RLS also develop PLMD, most people with PLMD do not experience RLS. RLS occurs in both men and women, although the incidence is about twice as high in women. 85 In most cases, the cause of RLS is unknown; however, RLS appears to have a genetic component as family history is typically positive for individuals whose onset of symptoms is before the age of 40 years. The putative causes for RLS include low levels of iron and/or dysfunction in basal ganglia circuits that use the neurotransmitter dopamine. RLS may also be related to chronic conditions such as kidney failure, diabetes, and peripheral neuropathy. For women, pregnancy, especially in the last trimester, has been associated with increased risk for RLS that typically disappears within 4 weeks following delivery. In particular, one cohort study of women studied during and after pregnancy showed that 26% of women reported RLS during pregnancy (most common during the third trimester) that tended to disappear after delivery. 86 Women who reported RLS symptoms in this study also exhibited lower hemoglobin concentrations compared with nonaffected women, a finding supporting 
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Influence of sex and hormones on sleep the hypothesis that iron deficiency contributes to RLS. Additionally, thyroid stimulating hormone has been implicated in RLS as conditions associated with higher levels of thyroid hormones (such as pregnancy) have higher prevalence of RLS symptoms. Beyond these factors, there is no evidence to suggest that hormones play a specific role in onset and/or exacerbation of RLS symptoms.
Treatment of sleep disorders in adults insomnia
The most common treatment for insomnia symptoms is prescription and over-the-counter sedative hypnotic medications. According to recent statistics, approximately 4% of US adults aged 20 years and older use prescription drugs for sleep on a regular basis, with rates of medication use higher among women than men (5% versus 3.1%). 87 US Food and Drug Administration approved treatments for insomnia include benzodiazepine receptor agonists and melatonin receptor agonists. Most sleep medications produce negative side effects including dependence, sedation, cognitive impairment, risk for falls, and possible increased risk for parasomnias. Long-term use of hypnotics also appears to be associated with increased rates of cancer and morbidity. 88 As comorbid depression and insomnia are more prevalent in women than in men, selective serotonin reuptake inhibitors may also be an effective alternative treatment of sleep disturbances. 89 Other medications including over-the-counter antihistamines and herbal supplements such as melatonin and valerian are used to treat insomnia, although safety and efficacy data are limited for these treatments. 90 As an alternative to hypnotic medications, cognitivebehavioral therapy for insomnia (CBT-I) is commonly recommended for the treatment of sleep initiation and maintenance problems. In fact, the American Academy of Sleep Medicine now recommends CBT-I as the first-line treatment for chronic insomnia. 91 Empirical data show CBT-I to be equally effective in the short-term treatment of insomnia and superior in the long-term management of insomnia compared to pharmacological treatment. [92] [93] [94] Standard psychologicalbased treatments for insomnia include cognitive and/or behavioral strategies, sleep hygiene education, stimulus control therapy, sleep restriction therapy, relaxation, and/or biofeedback.
Hormone replacement therapy (HRT) has also been proposed as an alternative treatment for insomnia. In particular, estrogen supplementation may reduce hot flashes in menopausal women, thereby reducing the deleterious effects of hot flashes on sleep. Typically HRT is recommended for the shortest possible term and in the lowest possible dose given the increased risk for breast cancer and cardiovascular conditions, particularly in older postmenopausal women. Alternatively, some women may also benefit from use of a low-dose birth control pill, which may help stabilize mild fluctuations of estrogen. Research suggests, however, that use of exogenous hormones may negatively impact sleep by raising body temperature and altering sleep (producing greater stage 2 sleep and less slow-wave sleep), an effect not observed to occur from endogenous progesterone and estrogen produced in naturally cycling women. 95 
Sleep-related breathing disorders
The most common approach to treating sleep apnea is use of assisted breathing and or dental devices that help maintain an open airway during sleep. CPAP therapy has been shown to be effective in reducing OSA symptoms, though compliance with this form of treatment is typically low. At this time, the impact of sex on acceptance, adherence, and long-term treatment outcomes is largely unexplored and unknown, given that current studies are confounded by factors such as age, disease severity, and symptomatic severity. 96 Alternatives to CPAP include: use of oral appliances (mouthpieces); nasal sprays or breathing strips; behavioral lifestyle-based changes such as adjusting sleep position to reduce snoring; losing weight; quitting smoking; and avoiding alcohol and medications that increase sleepiness. 97 In very severe cases of apnea, surgery also may be an option to open breathing passages (eg, removing tonsils) or to reduce weight (eg, bariatric surgery). To date, most of the treatment studies conducted on apnea patients have been conducted in men; hence, the role of non-CPAP therapies has not been adequately assessed in women and/or has yielded conflicting results. 98 However, some studies indicate that hormone therapy may reduce apnea symptoms. 99, 100 Despite these findings, the Standards of Practice Committee of the American Academy of Sleep Medicine 101 found no obvious benefit for use of HRT for OSA in a survey of the literature, and, given the high risks for adverse side effects associated with HRT, recommended against the use of HRT specifically for treatment of OSA in postmenopausal women.
Circadian rhythm disorders
Treatment of circadian rhythm disorders is similar for both sexes and includes a combination of adjusting sleep schedules, critically timed bright light exposure, and use 103 Finally, other factors such as improved sleep hygiene and making lifestyle changes (especially for shift workers) can be helpful in reducing the effects of circadian rhythm disorders. With the exception of melatonin, there are no currently recommended or prescribed hormonal therapies for circadian rhythm disorders.
Movement disorders
Although the underlying cause of RLS/PLMD is not fully understood, dopamine dysregulation is suspected to be the primary cause. [104] [105] [106] Recommended treatments for RLS therefore primarily include pharmacologic administration of dopamine agonists (pramipexole, ropinirole). Also, iron supplementation is often recommended in patients with low iron levels. 107 Behavioral strategies such as exercise therapy have not been well tested. 87 In general, patients are encouraged to avoid caffeine, alcohol, and medications such as antihistamines, neuroleptics, dopamine antagonists, certain selective serotonin reuptake inhibitors, tricyclic antidepressants, and lithium, all of which may exacerbate RLS symptoms. No sex-related differences in treatment outcomes for RLS have been observed, 108 hence, hormonal-based treatments for RLS are not currently recommended.
Conclusion and therapy implications
In summary, sleep disturbances are common to both men and women, and sex differences exist for certain sleep disorders. While women appear to obtain more sleep than men, they also tend to report more frequent symptoms of insomnia. On the other hand, men tend to be more frequently diagnosed with sleep disordered breathing than women, although apnea may be underdiagnosed in women. Despite the presumed importance hormones may have for sleep maintenance and disruption, a clear influence of hormones on sleep has yet to be established. However, research evidence supports a role for hormones in sleep disruption, especially for women during menopause. In most cases, sleep disruption in men and women is confounded by psychiatric, physical, and lifestyle factors that may play an equal or greater role in development of sleep disturbances than those exerted by hormonal factors. Although a complete clinical workup for sleep disturbance should include queries regarding hormonal concerns, the current standard of care for persons with sleep disorders primarily includes cognitive behavioral, pharmacologic, and/or medical device supported interventions. Use of hormonal replacement therapies is typically not recommended as a first-line intervention for sleep disruptions given the potential long-term risks for adverse health effects. In sum, there is a critical need for comprehensive studies focused on elucidating the impact of hormones on sleep. Such studies should reveal sex-specific differences in sleep, which could lead to interventions for sex-specific sleep disturbances.
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